The magnetic field pervading our Galaxy is a crucial constituent of the interstellar medium: it mediates the dynamics of interstellar clouds, the energy density of cosmic rays, and the formation of stars 1 . The field associated with ionized interstellar gas has been determined through observations of pulsars in our Galaxy. Radio-frequency measurements of pulse dispersion and the rotation of the plane of linear polarization, i.e., Faraday rotation, yield an average value B ≈ 3 µG (ref.
2). The possible detection of Faraday rotation of linearly polarized photons emitted by high-redshift quasars 3 suggests similar magnetic fields are present in foreground galaxies with redshifts z > 1. As Faraday rotation alone, however, determines neither the magnitude nor the redshift of the magnetic field, the strength of galactic magnetic fields at redshifts z > 0 remains uncertain. Here we report a measurement of a magnetic field of B ≈ 84 µG in a galaxy at z =0.692, using the same Zeeman-splitting technique that revealed an average value of B = 6 µG in the neutral interstellar gas of our Galaxy 4 . This is unexpected, as the leading theory of magnetic field generation, the mean-field dynamo model, predicts large-scale magnetic fields to be weaker in the past rather than stronger. 5 We detected Zeeman splitting of the z=0.692, 21 cm absorption line in the direction of the quasar 3C 286 (refs. 6,7) using the 100-m Robert C. Byrd Green Bank Telescope (GBT) of the National Radio Astronomy Observatory. The absorption arises in a damped Lyα system (henceforth denoted DLA-3C286) that is drawn from a population of neutral gas layers widely thought to be the progenitors of modern galaxies 8 . The radio data for DLA-3C286 are summarized in Fig. 1 , which shows the line-depth spectra constructed from the measurable quantities used to describe polarized radiation, that is, the Stokes parameters. We show the line-depth spectra constructed from the I(ν) and V (ν) Stokes parameters (where ν denotes frequency) near the 839.4 MHz frequency -3 -centroid of the redshifted 21 cm absorption line. Fig. 1a shows the line-depth spectrum constructed from I(ν). A Gaussian fit to the absorption line in Fig. 1a In Fig. 1b we plot the line-depth spectrum constructed from V (ν), which shows the classic 'S curve' pattern expected for Zeeman splitting. We obtained further information about conditions in the absorbing gas in DLA-3C286 from accurate optical spectra acquired with the HIRES Echelle spectrograph on the Keck I 10 m telescope. As a result, we have detected an unusually strong magnetic field at z = 0.692 with a coherence length that probably exceeds 200 pc in neutral gas that is quiescent, metal-poor, nearly dust-free, and presents little evidence for star formation. To model this configuration, we first consider the magnetostatic equilibrium of a plane-parallel sheet with in-plane magnetic field B plane orthogonal to the vertical gravitational field exerted by gas with perpendicular mass surface density, Σ. In magnetostatic equilibrium the total midplane pressure, (B 2 plane /8π) + ρσ 2 v , equals the 'weight' of the gas, πGΣ 2 /2, where ρ is the mass volume density of the gas and G is the gravitational constant. However, because the pressure-to-weight ratio exceeds 715 in DLA-3C286, the magnetized gas cannot be confined by its self-gravity. Therefore, self-consistent magnetostatic configurations are ruled out unless the contribution of stars to Σ exceeds ≈ 350 M ⊙ pc −2 . Although this is larger than -5 -the 50 M ⊙ pc −2 surface density perpendicular to the solar neighborhood, such surface densities are common in the central regions of galaxies. In fact high surface densities of stars probably confine the highly magnetized gas in the nuclear rings of barred spirals. These exhibit total field strengths of ∼ 100 µG, inferred by assuming equipartition of magnetic and cosmic-ray energy densities 1 . However, because the rings are associated with regions of active star formation, high molecular content, and high dust content, they are unlikely sites of the magnetic field detected in DLA-3C286.
On the other hand the absorption site might consist of highly magnetized gas confined However, the magnetic field detected in DLA-3C286 may not be confined by gravity in an equilibrium configuration. Rather, the detected field may be enhanced by a shock (F.H.Shu, personal communication). Assuming a typical value of B plane ≈ 5 µG for the equilibrium field of the preshock gas, we find that a shock-front velocity of ≈ 250 km s −1 -6 -will result in a post-shock field strength of ≈ 100 µG in the limit of flux freezing in a radiative shock with post-shock density of ≈ 10 cm −3 . This scenario seems plausible because 250 km s −1 is reasonable for the impact velocity generated by the merger between the gaseous disks of two late-type galaxies, and the WFPC2 image is consistent with the presence of two foreground galaxies. But the second disk would create another set of absorption lines displaced ≥ 250 km s −1 from the redshift of DLA-3C286, which is the only redshift observed. By contrast, the merger between a gaseous disk and an elliptical galaxy could result in only one damped Lyα system redshift, as a significant fraction of ellipticals do not contain H I disks 14 . In this case a shock front moving in the plane of the disk galaxy would be generated by the gravitational impulse induced by the elliptical moving normal to the plane. Preliminary estimates indicate that an elliptical with a modest mass, M=2×10
11
M ⊙ , and impact velocity of ≈ 300 km s −1 would produce a cylindrical shock of sufficient strength to boost an initial field with B plane ≈ 10 µG to ≈ 100 µG.
Let us examine these scenarios more closely. The quiescent velocity field of the gas fits in naturally with the 'magnetostatic equilibrium' scenario, because the low value of Σ SFR suggests a low rate of energy injection into the gas by supernovae 17 , which could result in a velocity dispersion of σ v ≈ 4 km s −1 . Moreover, the weak radio jets associated with early-type galaxies containing central H I disks are natural sources of B fields for these disks. However, 21 cm absorption measurements of such disks in nearby galaxies reveal the presence of absorption-line widths far broader than the narrow-line width of DLA-3C286 (ref. 18) . Also, it is unclear whether or not the high surface density of old stars required to confine the B fields are present in these disks, and whether or not the build-up of B plane to 100 µG is possible in the 4 to 5 Gyr age of the disk. In the 'merger scenario' the dynamo need only build up to ≈ 10 µG in the same time interval, but it is then necessary to explain why the post-shock velocity field averaged over length scales of 200 pc is so quiescent.
Furthermore, the probability p for detecting ∼ 100-µG magnetic fields in a random sample -7 -of 21 cm absorbers is small. Our estimates, based on the merger fraction of galaxies with z ∼ 1 (ref. 19 ) and on the duration time for magnetic field enhancement, suggest that p ≈ 0.005 to 0.03: either we were lucky, or some characteristic of DLA-3C286, such as narrow line width, is a signature of strong magnetic fields.
Therefore, it is premature to decide among these and other possible models to explain the presence of the 84 µG magnetic field in DLA-3C286. However, our data support the inference from recent tenetative evidence for Faraday rotation in high-z quasars 20 that magnetic fields are generic features of galaxies at high redshifts, which potentially have a more important role in galaxy formation and evolution 21 than hitherto realized.
Specifically, the highly magnetized gas that we have detected could suppress gravitational collapse and hence may be a reason for the low in situ star formation rates of high-z DLAs 22 . We plan to test this hypothesis by using the GBT to search for Zeeman splitting in high-redshift DLAs exhibiting 21 cm absorption. 
